Morphological characters are essential for taxonomic and population studies (MENDEZ & CARDEL 1994 , WORSAAE 2001 , GLASBY et al. 2003 , DONG et al. 2006 , GARRAFFONI & CAMARGO 2006 . However, their use presupposes that they are well-defined and repeatable. Polychaetes and other soft-bodied animals may acquire a final shape after fixation that differs from the original shape as a result of fixation routines. While recommendations for reliable techniques of anesthesia and fixation are found in the literature (MARTIN 2004 , WARWICK & PRICE 1975 , TUCKER & CHESTER 1984 , many descriptions and taxonomic revisions are based on specimens that may have been prepared inadequately. In fact, many specimens that are used for taxonomic purposes were originally collected for ecological studies and may not have received the best preparation for taxonomy. For example, polychaetes are often fixed directly in 4% formalin (in fresh or brackish water solutions), which may cause muscular contractions and deformations, and mask the in vivo animal morphology. In some circumstances, this treatment may hinder the correct identification of the animal (WORSAAE 2001) .
Species of Laeonereis Hartman, 1945 often have a rectilinear anterior region in vivo, regardless of geographic origin. However, the anterior region of fixed specimens is quite variable in shape, particularly in relative width, ranging from rectilinear to pointed at the apex. Laeonereis acuta (Treadwell, 1923) , synonymized with Laeonereis culveri (Webster, 1879) in the extensive review by PETTIBONE (1971) , has been considered a valid species by some authors (ORENSANZ & GIANUCA 1974 , OMENA & AMARAL 2001 , GERACITANO et al. 2002 , 2004a , 2004b , SANTOS et al. 2003 , PAMPLIN et al. 2007 . The species epithet, acuta, refers to the shape of the anterior region of the body (including the prostomium, peristomium and the first segments) which is pointed or acuminate, widening posteriorly up to the 10th setiger. In this case, if the shape of the anterior portion of the body is influenced by the fixation technique, the implications for taxonomical decisions are clear.
In this paper we experimentally tested the influence of various preparation techniques on the resultant morphology of specimens collected in the coast of the state of Paraná (southern Brazil), within the geographic range of populations previously referred to as L. acuta (ORENSANZ & GIANUCA 1974 ABSTRACT. The nereidid polychaete Laeonereis acuta (Treadwell, 1923) is either considered to be a valid species, or a synonym of Laeonereis culveri (Webster, 1879) . The species epithet, acuta, refers to the acuminate anterior region of the body followed by a widening that is visible up to the 10 th setiger. The relative width of the anterior region of the body, however, has been reported in the taxonomic literature as variable for Laeonereis Hartman, 1945, a genus known from the eastern coast of North America to Patagonia (southern South America). To test whether variations in this character are real, or whether they correspond to an artifact, we analyzed morphological changes associated with different anesthesia and fixation techniques regularly used to prepare specimens of Laeonereis from southern Brazil (formerly reported as L. acuta). Six treatments, including combinations of anesthetics and fixative agents, and a control, were evaluated in groups of 25 adult animals. A simple model II regression analysis on living specimens showed that the growth is approximately isometric. One-way ANOVA was used to compare the treatment effect on the ratio of peristome width: setiger 6
width. This ratio was smaller in non-anesthetized individuals, especially when prepared in formalin and freshwater.
When anesthetized with menthol and fixed in formalin with sea water, individuals retained a shape that was closest to their in vivo shape. Consequently, our results suggest that fixation without prior anesthesia is not recommended for morphological and taxonomical studies. Since morphology and morphometrics of the anterior region are consistently influenced by preparation techniques, it is likely that inadequate fixation routines have introduced several errors in the taxonomic and ecological literature of Laeonereis.
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MATERIAL AND METHODS
Specimens were collected in the inter-tidal zone near the mouth of the Perequê River, Paranaguá Bay, state of Paraná (23°31'49"S, 48°30'43"W). Next, the specimens were transported to the laboratory inside insulated boxes and were kept alive in Petri dishes that contained brackish water from the collection location. A total of 25 adult specimens were used in each of the six treatments that differed in anesthesia and fixation routines; a control was also used and consisted of live specimens. Basically, the treatments included a combination of using or not using anesthesia followed by fixation with formalin (4%) diluted either in fresh water or in brackish water: two treatments included no anesthesia; of these, one included formalin (4%) diluted in fresh water, the other included formalin (4%) diluted in brackish water. Either menthol (0.2 mg) or magnesium chloride (8%) were used as anesthetics. The two treatments with menthol were followed by formalin (4%) diluted either in fresh water or in brackish water. The same applies to the two treatments in which magnesium chloride was used as anesthetic. Time in the anesthetic varied from three hours in menthol to seven hours in magnesium chloride, followed by 48 hours in the fixing solution. Animals were then washed and placed in 70% alcohol for 24 hours, after which they were measured. The control treatment consisted of living individuals without anesthesia.
Peristomium width (P) and 6 th setiger width (S) (excluding parapodia and bristles) were measured under a stereoscopic dissecting microscope. The amount of tapering towards the anterior region was calculated as the ratio P/S. Values near 1.0 indicate a rectilinear region and values lower than 1.0 indicate a more pointed anterior region (Figs 1 and 2) .
The relationship between P and S was established for live animals through a model II regression analysis which is used when both variables are random. As both variables were normal (Shapiro test, p > 0.05) and measured using the same scale, the major axis (MA) technique was chosen to perform the regression (LEGENDRE & LEGENDRE 1998). We hypothesized that if P and S were found to be correlated, the animals would have an approximately isometric growth, what would allow us to go further, comparing treatments using the ratio P/S as a dependent variable in a one-way analysis of variance.
Treatment effects were compared using separated ANOVA's for fresh and brackish water, both followed by Tukey post-hoc tests when significant (UNDERWOOD 1997). The assumptions of ANOVA were tested and Log transformations were applied when necessary.
RESULTS AND DISCUSSION
The results of the regression between peristomium width (P) and 6 th setiger width (S) under Model II was highly significant (r 2 = 0.85, p < 0.001, Fig. 3 ), indicating that specimens have nearly isometric growth. Table I summarizes ANOVA results for the brackish and fresh water treatments, respectively. In both, global effect was significant and individual differences are shown in figure 4 .
Values for setiger 6 to peristomium width were constant among all control animals (Fig. 4) . After fixation, shapes varied between rectilinear, intermediate or pointed (figures 1 and 2 show the two extremes). The P/S ratio (not including specimens anesthetized with menthol and fixed in saline formalin) was smaller in animals fixed directly in formalin (4%) diluted in fresh water. When anesthesia was not used, both fixing so- lutions caused a relative widening of setiger 6 that reduced the P/S ratio. The greatest effect was in fresh water treatment without anesthesia, possibly due to osmotic shock (Fig. 4) . The anterior region was acuminate when not anesthetized and fixed directly in formalin in either brackish or fresh water. This region had intermediate P/S ratios when anesthetized in magnesium chloride with either brackish or fresh water. A rectilinear shape was the result of anesthesia in menthol followed by fixing in saline formalin solution (Fig. 4) .
Few studies have evaluated the importance of anesthesia and fixing methods on the morphology of polychaetes. Contraction and expansion of the polychaete Capitella capitata (Fabricius, 1780) were compared after five different treatments of specimen preparation (MENDEZ & CARDEL 1994) . Inadequate fixing of specimens may also hinder identification. For example, prostomium morphology and eye position vary as a consequence of fixing in Namalycastis hawaiiensis ) (GLASBY et al. 2003 . Specimens of Branchiomma luctuosum (Grube, 1869) maintained a shape more similar to that in vivo when anesthetized in fresh water and fixed with ethanol . The latter study also showed that, when refrigerated and placed in formalin 4%, specimens contracted, becoming short and thick. Finally, when anesthetized in menthol and magnesium chloride (commonly used anesthetics), specimens relaxed even more and became longer and flatter. Only three regions of the body remained more or less unaltered due to the varying different treatments (the radiolar crown, the first setiger and the pygidium) and thus were considered more informative for morphological studies.
OMENA & AMARAL (2001) suggested that the width of setigers 6 and 7 in L. acuta (= L. culveri) are less affected by fixation and hence are more strongly correlated with total body length. Their conclusions contrast with our results which show that, while the retracted proboscis may reach slightly past setiger 3 in vivo, it may pass setiger 6 in fixed animals due to contraction of the previous setigers, and may even extend up to setiger 10.
The tapering of the anterior region of the body is one of the criteria originally used to describe L. acuta, along with variability in the posterior parapodial lobes (ORENSANZ & GIANUCA 1974 ). An analysis of Laeonereis spp. along the entire distribution of the genus has demonstrated wide intraspecific variation in the shape of the parapodia. Based on these results, we propose that L. acuta should be considered a junior synonym of L. culveri. In the future, and for additional validation of this synonym, we recommend that specimens of Laeonereis are prepared with anesthesia in menthol, followed by fixing in formalin in saline solution prior to storage in alcohol.
Figures 3-4. Relation between peristomium width (P) and 6 th setiger width (S) for live animals. Regression line was estimated through a model II regression using standard major axis technique (r 2 = 0.85; p < 0.001). (4) Mean and standard error of ratio P/S among treatments for fresh and brackish water. For each group, n = 25. Different letters near means indicate significant differences among P/S ratios according to Tukey test (p < 0.05). Lower-case letters compare treatments from brackish water and upper-case letters from fresh water. 
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We suggest that a clear understanding of the effects of anesthesia and fixation is mandatory for taxonomic purposes; and that we need to make every effort to use preparation techniques that do not distort the original shape of the specimens. In order to adopt this procedure, we need to compare in vivo morphology with that in vitro. Techniques used in anesthesia and fixation must be clearly and completely described in the methods section of morphological studies to avoid the propagation of mistaken identifications. We believe that it is quite possible that other polychaete species have been mistakenly identified because of previously unrecognized effects associated with preparation and storage of specimens.
